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Description 

The present invention concerns an application for 
insertion into a body opening for hyperthermic treat- 
ment of tumors according to the precharacterizing 
portion of claim 1. The invention is particularly useful 
as a heating applicator for insertion through the anus 
into the rectum of a patient for use In hyperthermia 
treatments, and is therefore described below with res- 
pect to this application. 

The applicator of the present invention is particu- 
larly useful with the catheter and probe described in 
EP-A-0 246 176. 

Hyperthermia is a recognized technique for ren- 
dering certain therapeutic treatments to a patient by 
the application of heat to the portion of the patient's 
body to be treated. A large number of applicators have 
been developed for treating cancer, or for other 
therapeutic purposes such as the treatment of hemor- 
rhoids, as described for example in US-A-4,375,220, 
4.31Z364, 4,311,154, 4,227,535, 4,186,729, 
4.154,246, 4.140,130, 4,016,886, 2,043.083, 
2,032,859 and 1,433,286. 

European patent 0 139 607, corresponding to US 
patent 4 601 296 discloses another applicator of this 
type for insertion into a body opening for medical pur- 
poses, which applicator includes an elongated jacket 
for insertion into the body opening, and a flexible 
sleeve surrounding the jacket In the construction 
described in this patent, the flexible sleeve is inflat- 
able with a coolant to fill the cavity according to the 
anatomical configuration of the cavity and of the 
tumour being treated. 

An object of the present invention Is to provide an 
applicator of the latter type but having advantages 
over the construction described in that patent 

According to the present invention, there is pro- 
vided an applicator of the type described in European 
patent 0 139 607, characterized according to the 
characterizing portion of claim 1. 

The invention is particularly useful for rendering 
hyperthermia treatments. Forsuch an application, the 
applicator further includes a microwave antenna dis- 
posed within the jacket, the jacket further including 
cooling ducts adjacent its outer surface for circulating 
a cooling fluid therethrough in order to prevent undue 
heating of the body tissue in direct contact therewith. 
The balloon, when inflated, thereby also effects effi- 
cient cooling of the body tissue In contact with the 
opposite side of the jacket The applicator may thus 
be used for heating tissue directly in contact with the 
outer face of the applicator, In which case a cooling 
fluid would not be circulated through the cooling 
ducts; 

alternatively, the applicator may be used for heating 
more remotely-located tissue, in which case a cooling 
fluid would be circulated through the cooling ducts in 
order to prevent undue heating of the tissue in direct 



contact with the applicator. 

The invention is herein described, by way of 

example only, with reference to the accompanying 

drawings, wherein : 
5 Fig. 1 is a side elevational view illustrating one 

form of heating applicator constructed in accord- 
ance with the present invention, the sleeve and 
balloon carried by the applicator being shown in 
its inflated condition ; 
10 Fig. 2 is a longitudinal sectional view of the 
applicator of Fig. 1 with the heating element and 
balloon-sleeve removed ; 
Fig. 3 is a transverse sectional view along lines 
ill-Ill of Fig. 1 ; 
15 Fig. 4 is a diagrammatic view illustrating the for- 
mation of the channels in the outer face of the 
inner sleeve, which channels cooperate with the 
outer sleeve of the jacket to define the cooling 
ducts ; 

20 Fig. 5 is an end view, partly in section, of the end 

fitting in the applicator of Fig. 1 ; 

Figs. 5a, 5b and 5c are sectional views along lines 

a-a, b-b, c-c, respectively, of Fig. 5 ; 

and Fig. 6 is a sectional view of the microwave 
25 antenna used as the heating element in the 

applicator of Fig. 1. 

The applicator illustrated in the drawings com- 
prises an elongated jacket, generally designated 2, 
for insertion into a body cavity atthe location of the tis- 

30 sue to be heated. The applicator illustrated in Fig. 1 
is particularly designed for insertion via the body anus 
into the rectum for treating this region of the body, 
although it will be appreciated that the invention could 
be applied to other body cavities and used for other 

35 therapeutic treatments or for diagnostic purposes. 

The illustrated applicator includes a heating ele- 
ment In the form of a microwave antenna, indicated by 
broken lines 4 in Fig. 1 but more particularly illustrated 
in Fig. 6, generating RF electromagnetic radiation for 

40 heating the body tissue. The applicator further 
includes a disposable sleeve 6, carried by the jacket 
2 and integrably formed with a balloon 7 projecting 
laterally at the distal end of the sleeve. Balloon 7 is 
inflatable by air or water applied via a tubelet 8 extend- 

45 ing through an end fitting 10 externally of the sleeve. 
The balloon 7 is of generally conical configuration 
when inflated, having a narrow tip 7a joined to the 
sleeve 6, and a wide base 7b at its opposite end 
engageable with the body tissue at one side of the 

so body opening when the balloon is inflated while the 
applicator is within the body opening. 

Antenna 4 is more particularly illustrated in Fig. 6. 
It is constructed of a coaxial cable including an Inner 
electrical conductor 12 and an outer electrical con- 

55 ductor braid 1 3 separated from the Inner conductor by 
a dielectric layer 14. The dielectric layer 14 is removed 
from the end of the coaxial cable to bare the inner con- 
ductor 12, and the inner conductor is then covered by 



3 



EP 0 248 758 B1 



4 



a dielectric layer 15, e.g. glass or ceramic having a 
dielectric constant of at least 2. The outer conductor 
braid at the end of the cable is folded back over itself s 
and is separated from the underlying braid by a dielec- 
tric layer 16. The outer face of the antenna Is then cov- 
ered by a protective coating 18, as by dipping in a bath 
of insulating material. 

As shown more particularly in Figs. 2 and 3, jacket 10 
2 includes an inner, relatively thick core 20, an outer 
thin sleeve 22, and a solid tip 24 at the distal end of 
the applicator. Inner core 20 is formed with an axlal- 
ly-extending bore 26 for receiving the microwave 
antenna 4 t and its outer face Is formed with a plurality is 
of axially-extending ribs 20a to define a plurality of 
recessed channels 28, as more particularly illustrated 
in Figs. 3 and 4. Channels 28 form, with the outer 
sleeve 22, a plurality of cooling ducts for circulating a 
cooling fluid, such as water. 20 

As shown in Fig. 4, the cooling ducts defined by 
recessed channels 28 extend the complete length of 
the jacket in a sinuous manner from the cooling fluid 
inlet 30 at the proximal end of the applicator (left end 
in Fig. 4, but right end in Figs. 1 and 2) back and forth 25 
with respect to the opposite, distal end of the 
applicator, the water exiting via the water outlet 32 at 
the proximal end of the applicator. 

The solid tip 24 at the distal end of the applicator 
is formed with an annular recess 34 for receiving the 30 
distal ends of the inner core 20 and the outer sleeve 
22. The proximal ends of these sleeves are received 
within a cylindrical recess 36 formed centrally of the 
end fitting 10. 

End fitting 10 Is further formed with a central bore 35 
40 for passing the microwave heating antenna 4 
therethrough into the bore 26 of the inner core 20. Fit- 
ting 10 is further formed with a pair of lateral bores 42, 
44 (Figs. 5, 5a) communicating with the cooling ducts 
28 for circulating the cooling fluid, (e.g., water) there- 40 
through. Bore 42 is the inlet for the cooling water, and 
bore 44 is the outlet. 

End fitting 1 0 is formed with a further bore 46 (Fig. 
5, 5b) serving as the inlet for admitting air or water to 
inflate balloon 7 via tubelet 8 received within bore 46 46 
and connected to the balloon. End fitting 10 includes 
a still further bore 48 (Figs. 5, 5c) for receiving the 
electrical leads of three thermocouples 50a, 50b, 50c 
(Fig. 1) which measure the temgerature within the 
body opening into which the applicator has been so 
inserted. 

The Inner core 20 Is formed, for approximately 
one-half its circumference, with the ribs 20a defining 
the cooling ducts 28 ; for the other half of its circum- 
ference, the outer face of sleeve 22 is lined with a cop- 55 
per reflector layer 52, as shown In Fig. 3, extending 
substantially along the complete length of the sleeve, 
this being at the side of the jacket carrying the inflat- 
able balloon 7. Copper layer 52 reflects the elec- 
tromagnetic radiation generated by the microwave 



antenna 4 In the direction away from balloon 7 so that 
the generated heat is concentrated in the body tissue 
at the side of the body opening opposite to the bal- 
loon. 

Thermocouples 50a, 50b, 50c (Fig. 1) are dis- 
posed substantially at the outer surface of jacket 2 
adjacent to its distal end, and are spaced from each 
other a slight distance longitudinally of the jacket as 
shown in Fig. 1, in order to measure the temperature 
at these three selected regions of the body cavity in 
which the applicator is inserted. The electrical con- 
ductors to these thermocouples pass axially along the 
side of the jacket occupied by reflector 52, on the 
outer face of the reflector as shown at 54a in Fig. 3, 
to the axial location of the respective thermocouple, 
and then pass circumferentially along the outer face 
of the reflector to their respective thermocouple, as 
shown at 54b in Fig. 3. Reflector 52 thus substantially 
shields the electrical conductors from the electromag- 
netic field produced by the antenna. 

An insulating layer 56 is applied to insulate elec- 
trical conductors 54a, 54b from the reflector 52, and 
also to insulate the thermocouples 50a-50c from the 
cooling effect produced by the cooling fluid circulated 
through the cooling ducts 28. An outer thin protective 
layer, such as a dipped coating, is applied to the outer 
face of jacket 2 covering the thermocouples 50a-50c 
and their electrical conductors 54a, 54b. 

The disposable sleeve 6, including the balloon 7 
and tubelet 8, is supplied separately and may be 
applied to the outer face of the applicator 2 just before 
it is intended to be used. Sleeve 6 is preferably formed 
integrally with balloon 7 from an elastomer, e.g., rub- 
ber latex. For sanitary purposes, the sleeve is dispos- 
able for one-time use. 

The manner of using the heating applicator illus- 
trated in the drawings will be apparent from the above 
description. Thus, after a sleeve 6, with its integrally 
formed balloon 7 has been applied to the applicator, 
the applicator is inserted into the body opening, for 
example into the rectum via the anus, while balloon 7 
is deflated. When the distal end (left end) of the 
applicator is in proper position within the body open- 
ing, balloon 7 is inflated by pressurized air or water 
applied via bore 46 in end fitting 10, and tubelet 8. The 
inflation of the balloon causes it to firmly press the 
opposite side of the applicator against the body tissue 
in the opening. Electrical current Is then applied to the 
microwave antenna 4 in order to generate a micro- 
wave field for heating the body tissue opposite to bal- 
loon 7, this energy being concentrated by reflector 52. 
During the heating of the body tissue, water may be 
circulated via the cooling ducts 28 to cool the outer 
surface of the jacket, while the temperature within the 
body opening is measured by thermocouples 50a, 
50b, 50c. 

It will thus be seen that the inflation of balloon 7 
at the distal end of the applicator displaces the 
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applicator laterally within the body opening, thereby 
firmly pressing the side thereof through which the 
microwave radiation is transmitted (namely the side 
opposite to that occupied by balioon 7 and reflector 
52) firmly against the body tissue. This fixes the posi- 
tion of the jacket, and thereby of the microwave 
antenna 4. within the body opening, and also con- 
forms the pressed body tissues to the shape of the 
jacket at the opposite side of reflector 52. 

The inflation of balloon 7 also enhances the cool- 
ing effect produced by the water circulated through 
the cooling ducts 28, thereby efficiently cooling the 
body tissue in direct contact with the applicator. This 
permits the application of relatively large amounts of 
heat to relatively remote tissue without undue discom- 
fort to the subject, or heat damage to the adjacent tis- 
sue lining the body cavity receiving the applicator. 

If, however, it is desired to heat the adjacent tis- 
sue lining the body cavity received the applicator, the 
cooling water would not be circulated through the 
cooling ducts 28. The described applicator may there- 
fore be used for heating relatively remote tissue, in 
which case cooling water would be circulated through 
cooling ducts, or adjacent tissue, e.g., tissue, lining 
the cavity receiving the applicator, in which case there 
would be no circulation of cooling fluid through the 
cooling ducts. 

The provision of the thermocouples 50a-50c adja- 
cent to the outer face of the jacket but thermally insu- 
lated from the cooling ducts 28, and the provision of 
the balloon pressing the thermocouples against the 
body tissue, produce a more precise measurement of 
the temperature of the body tissue being heated by 
the applicator. Moreover, by passing the electrical 
conductors to the thermocouples axlally along the 
outerface of reflector 52 (conductor sections 54a, Fig. 
3) and then circumferentially (conductor sections 54b, 
Fig. 3) to their respective thermocouples 50a-50c, the 
measurements produced by the thermocouples are 
substantially insensitive to the heat and electromag- 
netic field produced by the microwave antenna, 
thereby further increasing the precision of the tem- 
perature measurements of the body tissue. 



Claims 

1. An applicator for insertion into a body opening 
for hyperthermic treatment of tumours which 
applicator includes a probe having an elongated 
jacket (2) and a sleeve (6) received on the distal end 
of said jacket (2) to be inserted into the body in the 
vicinity of a tumour to be treated, the probe comprising 
an integrally formed housing having cavities wherein 
are disposed a forward heating portion containing a 
radio emitting antenna (4) producing an overall direc- 
tional radiation pattern and a conduit system (8,28) for 
the passage of a cooling fluid adjacent the outer sur- 



face thereof for cooling of the tissue lying adjacent the 
probe and a rearward portion being arranged to be of 

5 significantly less cross sectional area than the for- 
ward portion, the probe also Including temperature 
sensing means for indicating the temperature at the 
surface of the probe and automatic temperature con- 
trol means for control operation of the automatic res- 

w ponse thereto and to terminate operation of the 
antenna in response of overheating of the adjacent 
tissue, the sleeve (6) being partly inflatable by a fluid 
to press the opposite side of the jacket (2) and sleeve 

(6) facing away from its inflatable part (7) laterally 
15 against the tissue of the body opening, thereby to fix 

the position of the jacket (2) within the body opening 
and to conform the pressed body tissue to the shape 
of said opposite side of the jacket (2) and sleeve (6) 
characterized in that said flexible sleeve (6) includes 
20 a balioon (7) integrally formed with and joined to the 
flexible sleeve (6) at one side of the sleeve and jacket, 
said balloon occupying only the distal end of said flexi- 
ble sleeve (6) and said balloon (7) is of generally con- 
ical configuration when inflated having a narrow tip 
25 (7a) at one end where joined to said sleeve and a wide 
base (7b) at the opposite end for engagement with the 
body tissue at said opposite side of the jacket (2), said 
jacket (2) including an inner relatively core (20), a 
sleeve (22) and a tip (24), said inner core being for- 
do med for approximately one-half its circumference with 
ribs (20a) defining cooling ducts (28) and for the other 
half of its circumference, the outerface of sleeve (22) 
is lined with a copper reflector layer (52) extending 
substantially along the complete length of the sleeve, 
35 at the side of the jacket carrying the inflatable balloon 

(7) - 

2. The applicator according to claim 1, charac- 
terized in further including a tubelet (8) extending 
externally of said flexible sleeve (6) to said balloon (7) 

40 for inflating and deflating same. 

3. The applicator according to any one of claims 
1 and 2 characterized in further including a microwave 
antenna (4) disposed within said jacket (2), said cool- 
ing ducts (28) within said jacket (2) adjacent its outer 

45 surface circulating a cooling fluid therethrough in 
order to prevent undue heating of the body tissue in 
direct contact therewith, said balloon (7), when 
inflated, thereby also effecting efficient cooling of the 
body tissue in contact with said opposite side of the 

so jacket. 

4. The applicator according to claim 3, charac- 
terized in that said reflector (52) within said jacket at 
said one side reflects the microwave energy produced 
by said microwave antenna (4) through said opposite 

55 side, and for concentrating the energy to a selected 
region of the body tissue at said opposite side of the 
jacket (2). 

5. The applicator according to claim 4, charac- 
terized in that said microwave antenna (4) includes an 
Inner electrical conductor (12), a layer of dielectric 
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thereover (14), serving as a dielectric loading, and an 
outer electrical conductor (13) in the form of a braid ; 
the outer end of said outer electrical braid (1 3) being 5 
folded back over itself at one end of the antenna and 
being dietectrically separate from the underlying elec- 
trical braid by another dielectric layer (16), thereby 
forming a dielectric loaded antenna in which the fol- 
ded back portion of the electrical braid serves as an 10 
RF choke supressing electromagnetic interference. 

6. The applicator according to any one of claims 
1-5, characterized in that said jacket (2) further 
includes a temperature measuring device (50a-50c) 
adjacent to the outer surface of said opposite side of is 
the jacket (2), said balloon (7), when inflated, thereby 
also effecting efficient measurment of the tempera- 
ture of the body tissue in contact with said opposite 
side of the jacket 

7. The applicator according to claim 6, charac- 20 
terized in that said temperature device (50a-50c) 
includes an electrical conductor having a first section 
(54a) passing axially of the jacket (2) and reflector 
(52) along the face of the reflector opposite to that fac- 
ing the RF heating element so as to be substantially 25 
shielded therefrom by the reflector, and a second sec- 
tion (54b) passing drcumferentially of the jacket (2) 
from its first section (54a) shielded by the reflector 
(52) to the temperature measuring device (50a, 50b, 
50c). 30 

8. The applicator according to either of claims 6 
or 7 characterized in that there are a plurality of said 
temperature measuring devices (50a, 50b, 50c) 
spaced axially of said jacket (2), each of said tempera- 
ture measuring devices being a thermocouple 35 
attached to the outer face of the jacket (2) and ther- 
mally insulated therefrom. 
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1. Applikator zum Einfuhren in eine KfirperBff- 
nung zur hyperthermlschen Behandlung von Tumo- 
ren, wobei der Applikator eine Sonde aufweist, die 
elnen langgestreckten Mantel (2) und eine Hillse (6) 45 
hat, die an dem in den Kfirper in die Nahe eines zu 
behandelnden Tumors einzufuhrenden dlstalen 
Endes des Mantels (2) aufgenommen 1st, wobel die 
Sonde ein angefonmtes Gehause aufweist, das Hohl- 
raume hat, in denen ein vorderer Heizteil angeordnet bo 
1st, der eine Hochfrequenz aussendende Antenne (4) 
enthalt, die ein Gesamtrichtstrahlungsdiagramm 
erzeugt, und ein Leitungssystem (8, 28) zum Hin- 
durchleiten eines KGhlfluIds benachbartzu derSuQe- 
ren Oberflache desselben zum KOhlen des Gewebes, 55 
das benachbart zu der Sonde liegt, und ein hinterer 
Teil, der so ausgebildet 1st, dad er eine wesentiich 
kleinere Querschnittsflache als der vordere Teil hat, 
wobei die Sonde auBerdem eine Temperaturabfuhl- 
einrichtung hat zum Anzeigen der Temperatur an der 



Oberflache der Sonde und eine automatische Tempe- 
ratursteuereinrichtung zum Steuem des Betriebs des 
automatischen Ansprechens auf diese und zum 
Beendigen des Betriebs der Antenne bei Oberhitzung 
des benachbarten Gewebes, wobei die Hulse (6) 
durch ein Fluid teilwelse aufpumpbar 1st, urn die ent- 
gegengesetzte Seite des Mantels (2) und der Hulse 
(6), die von ihrem aufpumpbaren Teil (7) abgewandt 
1st, seitiich gegen das Gewebe der KSrperdffnung zu 
drucken und dadurch die Position des Mantels (2) 
innerhalb der Korperoffnung zu ftxieren und das unter 
Druck gesetzte Korpergewebe der Form der entge- 
gengesetzten Seite des Mantels (2) und der Hulse (6) 
anzupassen, dadurch gekennzeichnet, da& die flexi- 
ble Hulse (6) einen Ballon (7) aufweist, der an derfle- 
xiblen Hulse (6) an einem Ende der HGlse und des 
Mantels angeformt und mit der HQIse verbunden ist, 
wobei der Ballon nur das distale Ende der flexiblen 
Hulse (6) einnimmt und wobel der Ballon (7) eine 1ns- 
gesamt konische Konfiguration hat, wenn er aufge- 
pumpt 1st, mit einer schmalen Spitze (7a) an einem 
Ende, wo er mit der Hulse verbunden ist, und mit einer 
breiten Basis (7b) an dem entgegengesetzten Ende 
zur Anlage an dem Korpergewebe auf der entgegen- 
gesetzten Seite des Mantels (2), wobel der Mantel (2) 
einen inneren, relativ dicken Kern (20), eine Hulse 
(22) und eine Spitze (24) aufweist, wobei der innere 
Kem auf ungefahr der Halfte seines Umfangs mit Rip- 
pen (20a) versehen ist, die KOhlkanSle (28) bOden, 
und wobei auf deranderen Halfte seines Umfangs die 
auBere Seite der Hulse (22) mit einer Kupferreflektor- 
schicht (52) verkleidet ist, die sich im wesentlichen 
Ober die voile Lange der Hulse auf der Seite des Man- 
tels erstreckt, welche den aufpumpbaren Ballon (7) 
tragt. 

2. Applikator nach Anspruch 1, gekennzeichnet 
durch ein R6hrchen (8), das sich au&erhalb der flexi- 
blen Hulse (6) zu dem Ballon (7) erstreckt, urn densel- 
ben aufzupumpen und zu entleeren. 

3. Applikator nach einem der Anspruche 1 und 2, 
gekennzeichnet durch eine Mikrowellenantenne (4), 
die tn dem Mantel (2) angeordnet ist, wobei in den 
Kuhlkanfilen (28) innerhalb des Mantels (2) benach- 
bart zu dessen au&erer Oberflache ein Kuhlfluid zir- 
kuliert, urn eine GbermS&lge Erhitzung des 
Korpergewebes zu verhindem, das mit ihm in direk- 
tem Kontakt ist, wobei der Ballon (7), wenn er aufge- 
pumpt ist, dadurch auch eine wirksame Kuhlung des 
KQrpergewebes bewirkt, welches mit der entgegen- 
gesetzten Seite des Mantels in Kontakt ist. 

4. Applikator nach Anspruch 3, dadurch gekenn- 
zeichnet, da& der Reflektor (52) innerhalb des Man- 
tels auf der einen Seite die Mikroweilenenergle, 
welche durch die Mikrowellenantenne (4) erzeugt 
wird, durch die entgegengesetzte Seite reflektiertund 
die Energie auf ein ausgewdhltes Gebiet des Korper- 
gewebes auf der entgegengesetzten Seite des Man- 
tels (2) konzentriert. 
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5. Applikator nach Anspruch 4, dadurch gekenn- 
zeichnet, dad die Mikrowellenantenne (4) einen inne- 

ren elektrischen Leiter (12) aufweist, eine daruber 5 
angeordnete dielektrische Schicht (14), die als dielek- 
trische Belastung dient, und einen auBeren elektri- 
schen Leiter (13) in Form einer Umflechtung, wobei 
das auSere Ende der au&eren elektrischen Umflech- 
tung (13) an einem Ende der Antenne zuruckgeschla- 10 
gen und von der darunter gelegenen elektrischen 
Umflechtung durch eine weitere dielektrische Schicht 
(16) dielektrisch getrennt ist, wodurch eine dielek- 
trisch belastete Antenne gebildet ist, bei der der 
zuruckgeschlagene Tefl der elektrischen Umflech- 15 
tung als HF-Drossel dient, die elektromagnetische 
Stfirung unterdruckt 

6. Applikator nach einem der Anspruche 1-5, 
dadurch gekennzeichnet, dad der Mantel (2) welter 
eine TemperaturmeBvorrichtung (50a-50c) benach- 20 
bartzu der auBeren Oberflache der entgegengesetz- 
ten Seite des Mantels (2) aufweist, wodurch der 
Ballon (7), wenn er aufgepumpt ist, auch eine wirk- 
same Messung der Temperatur des Korpergewebes 
bewirkt, das mit der entgegengesetzten Seite des 
Mantels in Kontakt ist 

7. Applikator nach Anspruch 6, dadurch gekenn- 
zeichnet, daB die Temperaturvorrichtung (50a-50c) 
einen elektrischen Leiter enthalt, der einen ersten 
Abschnitt (54a) hat, der den Mantel (2) und den 
Reflektor (52) lings der Seite des Reflektors, die zu 
der dem HF-Heizelement zugewandten entgegenge- 
setzt ist, axial passiert, so daB er davon durch den 
Reflektor im wesentlichen abgeschirmt ist, und einen 
zweiten Abschnitt (54b), der in Umfangsrichtung des 
Mantels (2) von dessen erstem Abschnitt (54a), wel- 
cher durch den Reflektor (52) abgeschirmt ist, zu der 
TemperaturmeBvorrichtung (50a, 50b, 50c) fuhit 

8. Applikator nach Anspruch 6 oder 7, dadurch 
gekennzeichnet, daB eine Anzahl der Temperatur- 
meBvorrtchtungen (50a, 50b, 50c) vorgesehen ist, die 
in axialem Abstand I3ngs des Mantels (2) angeordnet 
sind, wobei jede TemperaturmeBvorrichtung ein 
Thermoelement 1st, das an der auBeren Seite des 
Mantels (2) befestigt und davon thermisch isoliert 1st 



Revendicatlons 

1. Applicateur pour insertion dans un orifice cor- 
poral, destine au traitement hyperthermique de 
tumeurs, I'applicateur comprenant une sonde munie 
d'une gaine a!long6e (2) et d'un manchon (6) qui vient 
se loger sur Textremite d is tale de la gaine (2) et qui 
est destine a venir s'inserer dans le corps a proximite 
d'une tumeur a traiter, la sonde comprenant un loge- 
ment faisant partie integrante de cette derni&re et 
dans lequel sont pratiquees des cavites dans lesquel- 
les viennent se loger une portion anterieure de chauf- 
fage contenant une antenne (4) emettant a haute 



frequence et g6n6rant un diagramme de rayonne- 
ment multidirectionnel, un systfeme de conduits (8, 
28) destines au passage d'un flu id e refrigerant en 
position adjacente a la surface externe de la sonde 
dans le but de refroidir le tissu dispose en position 
adjacente a la sonde, ainsi qu'une portion arriere dont 
la section transversale estcongue pourdtre essentiel- 
lement inferieure k celle de la portion anterieure, la 
sonde comprenant egalement des moyens palpeurs 
de temperature destines a indiquer la temperature 
regnant k la surface de la sonde, ainsi qu'un moyen 
automatique de reglage de temperature destine k 
commander la mise en oeuvre de la reponse automa- 
tique k la mesure de temperature et destine k 
interrompre la mise en service de Pantenne en 
reponse k une surchauffe du tissu adjacent, le man- 
chon (6) pouvant etre partiellement gonfle k ('aide 
d'un fluide dans le but de pressor le cdte de la gaine 
(2) et du manchon (6) oppose k k sa partie gonflable 
(7), lateralement contre le tissu de ('orifice corporel, 
dans le but de fixer ainsi la position de la gaine (2) au 
sein de I'orifice corporel et pour que le tissu corporel 
presse epouse la forme de ce cdte oppose de la gaine 
(2) et du manchon (6), caracter!s6 en ce que le man- 
chon flexible (6) comprend un ballon (7) faisant inte- 
gralement partie du manchon flexible (6) et etant joint 
k ce dernier d'un cdte du manchon et de la gaine, le 
ballon occupant uniquement Pextremite distale du 
manchon flexible (6), etant g6neralement de configu- 
ration conique lorsqu'il est gonfle et etant muni d'une 
pointe etroite (7a) k une extremite ou il est joint au 
manchon et d'une base large (7b) k son extremite 
opposee, destinee k venir se mettre en contact avec 
ie tissu corporel du cdte oppose de la gaine (2), la 
gaine (2) comprenant une dme relative interne (20), 
un manchon (22) et une pointe (24), I'dme interne 
etant constitute sur approximativement fa moitie de 
sa ctrconference par des nervures (20a) definissant 
des conduits (28) pour refrigerant et, sur Tautre moitie 
de sa circonference, la face externe du manchon (22) 
est recouverte d'une couche refiechissante en cufvre 
(52) s'etendant essentlellement sur toute la longueur 
du manchon du cdte de la gaine supportant le ballon 
gonfiable (7). 

2. Applicateur selon la revendication 1, caractd- 
ris6 en ce qu'O comprend, en outre, un petit tuyau (8) 
qui s'etend k I'exterieur du manchon flexible (6) en 
direction du ballon (7), destine k gonfler ete d£gonfler 
ce dernier. 

3. Applicateur selon I'une quelconque des reven- 
dications 1 et 2, caract6ris6 en ce qu'il comprend, en 
outre, une antenne a hyperfrequence (4) disposee au 
sein de la gaine (2), les conduits (28) pour refrigerant 
disposes au sein de la gaine (2) en position adjacente 
a la surface externe de ce dernier mettant en circula- 
tion un fluide refrigerant dans le but d'empdcher un 
rechauffement excessif du tissu corporel se trouvant 
en contact direct avec la gaine, le ballon (7), lorsqu'il 
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est gonflg, procurant ainsi un refroidissement efficace 
du tissu corporel qui se trouve en contact avec le cdte 
oppose* de la gaine. s 

4. Applicateur selon la revendication 3, caracte- 
rise en ce que le rEflecteur (52) dispose au sein de 
la gaine sur ce premier cfitE rEflEchit I'Energie a haute 
frequence produite par I'antenne a hyperfrequence 

(4) en direction du cdtE oppose, afin de concentrer 10 
I'Energie sur une zone sElectionnEe du tissu corporel 
du c6tE opposE de la gaine (2). 

5. Applicateur selon la revendication 4, caractE- 
ris6 en ce que I'antenne a hyperfrequence (4) 
comprend un conducteur Electrique interne (12), une 15 
couch e de dielectrique (14) disposee par-dessus 
cette demiere etfaisant office de charge dielectrique, 
ainsi qu'un conducteur Electrique externe (13) sous 
forme d'une tresse ; ('extremity externe de (a tresse 
Electrique externe (13) Etant repliee sur elle-mEme a 20 
une extremity de I'antenne et etant dielectriquement 
separee de la tresse Electrique sous-jacente, par 
I'intermEdiaire d'une autre couche dielectrique (16), 
constituent ainsi une antenna a charge dielectrique 
dans laquelle la portion repliee de la tresse Electrique 25 
sert de bobine de reactance pour la haute frequence, 
supprimant ainsi Tinterference ElectromagnEtique. 

6. Applicateur selon Tune queiconque des reven- 
dication s 1 a 5, caractErisE en ce que la gaine (2) 
comprend, en outre, un dispositif de mesure de tern- 30 
pErature (50a-50c) en position adjacente a la surface 
externe du c6tE oppose de la gaine (2), le ballon (7), 
lorsqu'il est gonfle, procurant ainsi une mesure effi- 
cace de la temperature du tissu corporel, qui se trou* 
vent en contact avec le cdte oppose de la gaine. 35 

7. Applicateur selon la revendication 6, caractE- 
risE en ce que le dispositif de temperature (50a-50c) 
comprend un conducteur Electrique muni d'une pre- 
miere section (54a) passant en position axtale de la 
gaine (2) et du rEflecteur (52), le long de la face du 40 
rEflecteur oppose© a celte faisant face a TElement de 
chauffage a haute frequence, de facon a en Etre 
essentiellement protegee par le rEflecteur, et d'une 
seconde section (54b) passant circonferentiellement 
autour de la gaine (2) a partir de la premiere section 45 
(54a) protegee par le rEflecteur (52) en direction du 
dispositif de mesure de temperature (50a, 50b, 50c). 

8. Applicateur selon I'une queiconque des reven- 
dications 6 ou 7, caractErisE en ce qu'on prevoit une 
sErie de dispositifs de mesure de temperature (50a, so 
50b, 50c) axialement ecartes de la gaine (2), chacun 

des dispositifs de mesure de temperature Etant cons- 
tituE d'un thermocouple fixE a la face externe de la 
gaine (2) et thermiquement IsolE de cette demiere. 
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